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(71) We, Shell Internationale Re- 
search Maatschappij N.V., a company 
organised under the laws of The Netherlands, 
of 30 Card van Bylandtlaan, The Hague, The 
Netherlands, do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed,, to be particularly described 
in and by the following statement: — 

Thiii iavciiLion is concerned widi antifreeze 
composiiions containing corrosion inliibitors. 

Generally, water is used as the heat ex- 
change medium for the cooling system of an 
internal combustion engine for operation at 
temperatures below 0- C. an antifreeze com- 
posiiion should Ixr added. Such antifreeze 
compositions uKually contain a watcr-miscible 
alcohol which can he a lower monohydric 
alcohol, for example methanol or a polyhydric 
20 alcohol, such as monocihylcne glycol, diethyl- 
ene glycol or dipropylcnc glycol; a polyhydric 
alcohol has tlic ad\-aniagc of a high boiling 
point which minimizes vaporisation of the 
alcohol from the cooling system. Under 
25 normal operating condidons, the metallic 
parts of the cooling system which can contain 
a variety of metals such as copper, solder, 
brass, steel, cast iron and aluminium, are 
susceptible to corrosion; consequendy and- 
30 freeze compositions usually contain corrosion 
inhibitors. Many corrosion inhibitor qrstems 
have already been proposed heretofore. How- 
ever, in view of the current trend to favour 
"long life" antifreeze compositions for use 
in sealed coaling systems and also as users 
are nowadays being encouraged to leave anti- 
freeze in conventional unsealed cooling systems 
for longer periods, there is a need for anti- 
freeze composiiions capable of meeting more 
stringent eud-use requirements than those pre- 
viously available. 

The corrosion inhibitor systems used in 
the compositions of the invention have an ex- 
cellent performance to various metals used in 
cooling systems. A particular important ad- 
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vantage is that this performance is substanr- 
tially the same at various diluted concentra- 
tions of antifreeze in water, as will be shown 
hereinafter. 

According to the present invention diere is 
provided an antifreeze composition, which 
comprises a water-miscible alcohol, an alkali 
metal nitrate, an alkali metal metaborate or 
tetraborate, an alkanolamine phosphate, and 
one or more heterocyclie benzo-compounds 
with the general formula: 




in which the benzene ring may contain at 
least one substituent alkyl radical and B 
is a CH, CSH or CSM group (M being an 
alkali metal atom) or a nitrogen atom and 
A represents an oxygen or sulphur atom or 
a NH group, with the proviso that when A 
is an oxygen or sulphur atom, B represents 
a CSH or CSM group only. 

The alkanolamine phosphate can be, for 
example, triethanolamine phosphate or tiiiso- 
propanolamine phosphate, although triethanol- 
amine phosphate is preferred. If desired, the 
alkanolamine phosphate can be prepared m 
situ by the addition of the calculated quantity 
of an alkanolamine together with phosphoric 
acid, to the water-miscible alcohol. When tri- 
ethanolamine phosphate is used this can be 
formed from coznmo'cial grades of trlethanol- 
amihe containmg up to 15% weight of di- 
ethanolamine. The ambimt of alkanolamine 
phosphate is preferably from 0.1 to 5.0 by 
weight of the antifreeze composition. 

It will be imderstood that an antifreeze 
composition in accordance with the present 
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invention may be prepared in any convenient 
manner. The present invention accordingly 
includes a method of preparing an antifreeze 
composition, which comprises adding to a 
water-miscible alcohol in any suitable manner 
a plurality of components which in combma- 
xion with said alcohol form an an^reeze 
composition as hereinbefore defined. Prefer- 
ably such a composition will contain at least 
90 to 95% by weight of a water-miscible al- 
cohol, and if desired, such an antifreeze com- 
position may also contain a mmor amount, 
for example, less than 5% ^y weight, ot 
water. The preferred waier-misable alrahw 
is ediylene glycol. Likewise, mixtures of 50 
vol. % of ethylene glycol and 50 vol. /o or 
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such or toimea tn stiu, pracirauiy — ~ 
ticm of an alkanolamine and phosphoric acid 
in a molar ratio such diat the pH of a 50% by 
volume solution of the composition in watery 
determined by the ASTM Method No. D 
1287—58, is between 7.0 and 8.5, for example 

7,5 to 8.0. ^ . . 

The preferred alkali metal mtrates are sod- 
ium and potassium nitrate. Generally, these 
salts are used in amounts between 0.1 and 
1.0 % by weight of anitfreeze composition. An 
aikali metal nitrate may be present as an 
optional additional component in amounts be- 
tween 0.1 and 1.5 :% by weight of tiie ann- 
freeze composition. Sodium and potassium 
nitrate are preferred. The alkali metal mcta- 
borate or tetraborate can also be a potassium 
or sodium sah, altiiough a sodium sah is pre- 
ferred on cost grounds; the amount of alkah 
metal metaboratc or tetraborate may be 
between 0.1 and 4% by weight of the antifreeze 
composition. Usually a tetraborate, parQculariy 
borax, is to be preferred. Mixtures of a tetra- 
borate and a metaborate can be used as weU. 
The amount of heterocyclic benzo-compound 
can be between 0.05 and 0.5% by weight of 
the antifreeze composition. Examples of 
heterocyclic bcnzo-compounds of the above 
specified general formula are 2-mercaptobenz- 
oxazole, 2-mercaptobenzothiazole, 4 - ethyl - 
2 - mercaptobenzothiazole, 2 - mercapto - 
4^ ^ dimethylbenzothiazole, sodium 
2 - mercaptobenzothiazole, potassium - 2 - 
mercaptobenzothiazole, 2-mercaptoben2miid- 
azole, benzotriazole, 4-methylben20triazole, 5- 
methyl benzothiazole, benzimidazole, 4- 
metiiylbenzimidazole, 5-methylbenzimidazole 
and 5,6-dimethylbenzimidazole; sodium mer- 
captothiazole or benzotriazole and mixtures 
thereof are preferred. 

If desired, an antifreeze composition m ac- 
cordance with the present invention can contain 
0.0005 to 0.05% by weight or more, by 
weight, of an anufoam. Examples of suitable 
antifoams are siUcone oUs, poiyglycols, mmeral 
oils, iso-octanol, C« to C^. alcohols, for ex- 
ample, C, to QOxo alcohols, orgamc phos- 



phates, alkyl lactates and castor oil soaps. 
Particularly suitable poiyglycols are polyoxy- 
propylene glycols of nominal molecular weight 
from 950 to 1950 which have been reacted 
with ethylene oxide to give copolymeric pro- 70 
ducts which contain in their molecular struc- 
ture up to 30% by weight of ethylene oxide. 
In general the amount of antifoam should not 
"oe greater than 1% by weight of the anti- 
freeze composition. If desired, the antifreeze 75 
compositions can contain an organic dye; a 
minor amount of up to 5 % by weight of water 
can also be present to ensure solubihty m 
the antifreeze composition of the organic com- 
ponents specified. Preferably the pH of a 80 
50vol% solution in water of an antifreeze com- 
position in accordance with the present inven- 
tion is not greater than 10.0. 

The antifreeze compositions of the present 
invention are particularly suitable for use as for 85 
example, 10 to 60% aqueous solutions (on a 
volume basis), in the cooling systems of m- 
temal combustion engines, the particular ^n- 
centration of the aqueous solution depending 
on the temperature conditions under which the w 
engmes will work. The antifreeze composiuons 
of the present invention can, however, be used 
as heat exchaige media in other machinery or 
equipment, not neccsarily in admixmre with 
water. 

The invention is illustrated by means of Ex- 
amples of which Examples I and III are in- 
cluded for the purpose of comparison only. 
The antifoam referred to in TABLES 1 and 
2 is a polyoxypropylene glycol of nominal 100 
molecular weight 1750 which had been 'up- 
ped" with ethylene oxide to give a copolymeric 
product which contained in its molecular struc- 
ture about 10% by weight of ethylene oxide. 

Example I 105 
Specimens of various metals were totally im- 
mersed for 336 hours in an aqueous solution of 
an antifreeze composition which was main- 
tained at a temperature of %2^C±.l^ and 
aerated at a rate of lOOdilO miUiUires per 110 
minute. The metal specimens used were those 
described in ASTM Test Method No. D 
1384-61T. The aqueous solution of the anti- 
freeze composition was prepared by mixing 1 
pan by volume of the antifreeze composition 1X5 
with 2 parts by voluipe of water containing 
100 parts per million of chloride ion (as sod- 
ium chloride) and 300 parts per miUion of 
sulphate ion (as sodium sulphate). The cor- 
rosive properties of the solution contaming the 
antifreeze were evaluated by the weight loss 
incurred by specimens during the test (calcu- 
lated in mUUgrams per square inch) and where 
an actual gain occurred this is mdicated m 
the results quoted by the addition of the letter 125 
"G" after the figures. Each test was run in 
triplicate. Results obtained with six antifreeze 
compositions (A to F) which have hitherto pro- 
posed, though not necessarfly marketed, are 
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given in Table 1. It will be seen that the solu- 
tion of the antifreeze composition A is highly 
corrosive towards solder and copper, while the 
solution of the antifreeze composition B is 
highly corrosive to cast iron, steel, aluminium, 
solder and copper. Composition C is corrosive 
Towards cast iron, aluminium and solder. The 
compositions D and E are acceptable in this 
weight loss test. Weight losses for composition 
F were likewise acceptable. However, this 
composition fails on another important aspect. 



For, during the tests fluffy, voluminous white 
deposits of hydrated alumina were formed on 
the aluminium specimen. This particular form 
of ahimium corrosion makes the composition 15 
unsuitable for practical purposes, as during its 
prolonged used in combustion engines with 
alumium parts, the deposits may be entrained 
by the circulating cooling fluid and cause 
severe contamination and blocking-up of ^e 20 
narrow passages through the heat occfaangcr 
(radiator). 
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Example III 
To test the performance of antifreessc com- 
posirions D and E at various diluted concaitta- 
rions which may be met in acoml P«fi"' 
at 5, 10, 15 and 20vol% on the total volume 
of aqueous antifreeze solutions, a^ummnm smd 
cast iron test specimen as described «f EMmple 
I were bolted together and immei^ed f^^^' 
ing aqueous antifreeze soluuons for 48 hours. 
Therrafter the total weight losses of the alu- 
minium specimen (in milUgrams) were deter- 
mined. Weight losses of the cast urtm spea- 
mcn were negligible in all cases. 



The results of these tests are included in 

Table 3. ^ ^ 

Example IV 

The experiments described in Example 111 
were repeated for compositions 1 to 3. Again, 
corrosion of cast iron was neghgible. The » 
on aluminum weight losses are ^eluded m 
Table III. From this uble it can be s«m that 
the compositions of the invention are by far 
superior to the comparative composiuons D 
Ind E, (which were die best ones emerging 
from the tests of Example I), as regards 
stability of perfoimance at various concen- 
txadons. 
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Composition 
D 
E 
1 
2 
3 



WHAT WE C2LAIM IS: — 

1 An antifreeze composition comprising a 
watcr-misdble alcohol, an alkali metal nitrate, 
and alkali metal metaborate or tetraborate, an 
alkanolamine phosphate and one or more 
heterocydic benzo-compounds with the general 

formula : 



tj..^ i«iiini weight loss (miUigram) 



5 vol % 


10 vol % 


15 vol % 


20 vol % 


34.4 


39.1 


31.0 


20.8 


11.6 


13.9 


6.6 


3.7 


0.8 


1.8 


1.4 


0.6 


0.6 


0.6 


0.6 


0.6 


2.6 


2.8 


1.8 
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in which the benzene ring optionally contains 
at least one substiment alJqrl radical and i$ 
is a CH,CSH or CSM group or a nitrogen 
atom, M being an alkali metal atom and A 
representing an oxygen or sulphur atom or a 
NH group with the proviso that when A is an 
oxygen or sulphur atom, B represents a CSH 

or CSM group only. . ^ . , i 

2 A composition as claimed m claim x, 
in which the alcohol is monoethylene glycoK 

3 A composition as claimed in claim 1 or 

2, in which the alcohol is a mixture of mono- 
ethylene glycol and methanol. 

4 A composition as in any of claims l to 

3, in which the phosphate component is di or 
triethanolamine phosphate. 



5 A composition as claimed in any of clainis 
1 to 4, in which the phosphate component is 
present m amount of from 0.1 to 5.0% by 55 
weight of the antifreeze composition. 

6 A composition as claimed m any one of 
claims 1 to 5, in which the nitrate is a sodium 
or potassium salt, present in an amount be- 
mc^ 0.1 and 1.0% by weight of the anti- 60 
freeze composition. , 

7 A composition as claimed in any one ot 
claims 1 to 6, in vrfiich the metaborate or tetra- 
borate is a sodium or potassium salt present m 
^namount of from 0.1 to 4% weight of the 65 
antifreeze cranposition. 

8 A composition as claimed m any one of 
claims 1 to 7, which additionally contains an 

alkali metal nitrite. „ 

9 A composition as claimed m claun 8 m 70 
which the nitrate is a sodium or potass'um 
nitrite, present in an amount of from 0.1 to 
I.S4 by "^^S^^ °' annfreeze composi- 

°°l6 A composition as claimed in any one of 75 
claim's 1—7, in which the heterocyclic com- 
pound is sodium mercaptobenzothiazole or 

'^l^TcwSposition as claimed in anv one of 
claims 1—8, in which the heterocjxlic com- »» 
pS is present in amounts between 0.05 and 
0.5.% by weight of the antifreeze composition. 




12. A composition as claimed in claim 1 
and substantially as hereinbefore described 
vmfa particular reference to Examples II and 

13. A process for preparing compositions as 
clamied m any one of claims 1— 12, which 
comprises the addition of tiie various compon- 
ents to ihe water-misdble alcohol. 



14 A process as claimed in daim 13, in 
vvhich the phosphate component is formed in 10 
situ. 

ROY C. ROGERS, 
Chartered Patent Agents 
Shell Centre, 
London, S.E.I. 
Agent for the Applicants. 
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